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Significance: Physicians experience diagnostic uncertainty in their role treating youth with 
chronic pain, which has potentially critical implications for youths’ pain experience and health 
outcomes.   





Background: Diagnostic uncertainty is the subjective perception of an inability to 
provide an accurate explanation of the patient’s health problem or that a label is missing or 
incorrect. While recently explored in youth with chronic pain and families, this is the first study 
to investigate diagnostic uncertainty from the perspectives of physicians. Methods: Individual, 
semi-structured interviews were conducted with sixteen pediatricians who assess and/or treat 
youth who experience complex chronic pain. Interviews explored pediatricians’ perceptions, 
beliefs, and confidence regarding the assessment and management of chronic pain in youth and 
how they manage uncertainty regarding the diagnosis. Interviews were analysed using inductive 
reflexive thematic analysis. Results: Analyses generated one prominent theme: ‘drawing a line 
in the sand’. Within this theme, physicians discussed uncertainty as inherent to their role treating 
youth with chronic pain. The metaphor of ‘drawing a line in the sand’ was used to describe a 
process of identifying a point at which physicians no longer sought a new diagnosis for the 
child’s pain or continued diagnostic investigations. This line was influenced by numerous 
factors, which are highlighted through four subthemes: physician training, experience, and 
mentorship; individual patient and family factors; perceived reassurance of diagnostic 
investigations; and the broader social context and implications. Conclusions: How physicians 
manage diagnostic uncertainty must be understood, as it is likely to critically impact how a 
diagnosis of chronic pain is communicated, the diagnostic investigations undertaken, the wait 
time to receiving a diagnosis, and ultimately youths’ pain experiences.   
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Many patients with chronic pain do not receive a diagnosis that precisely explains a 
pathological cause of their pain (Butow & Sharpe, 2013; Serbic & Pincus, 2013). Over 40% of 
adults with chronic pain experience diagnostic uncertainty (DU), the perception that a label or 
explanation for a patient’s health problem is missing or inaccurate (Serbic & Pincus, 2013), 
which is associated with elevated levels of anxiety, depression, pain intensity (Serbic et al., 
2016), and disability (Geisser & Roth, 1998). Individuals who perceive their pain as not 
appropriately labeled or legitimized, experience emotional distress and may continue to pursue 
medical investigations, which contribute to increasing economic burden (Newton et al., 2013). 
DU has been identified as a critical area of research in pediatric chronic pain (Pincus et 
al., 2018). In a qualitative study, youth with chronic pain and their parents expressed needing 
further explanations for their pain beyond a diagnostic label, and an unrelenting search for an 
alternative diagnosis that many believed had been missed by clinicians (Neville et al., 2019). 
Notably, parents and youth perceived that clinicians appeared uncertain, which influenced their 
confidence in the clinician’s understanding of their condition, the diagnosis, and the treatment 
plan. Thus, DU may have critical implications for pediatric chronic pain outcomes and treatment 
engagement, and is integrally tied to clinical encounters youth and parents experience.  
Although clinicians regularly experience DU, defined as the subjective perception of an 
inability to provide an accurate explanation of the patient’s health problem (Bhise et al., 2018), 
clinicians experience unique challenges caring for patients with chronic pain. Clinicians who 
manage adult chronic pain have reported feeling unsuccessful as physicians and in their ability to 
effectively manage their patients’ chronic pain problem (Matthias et al., 2010). In the context of 
pediatric chronic pain, uncertainty has been studied among clinicians in terms of assessing pain 
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in children with profound cognitive impairment, with clinicians managing uncertainty through 
seeking mentorship and discussion with colleagues (Carter et al., 2016). The implications of 
uncertainty among clinicians are enormous at both individual (e.g., unnecessary and invasive 
medical investigations) and societal (e.g., increased healthcare costs and wait times) levels 
(Allison et al., 1998; Bhise et al., 2018; Kassirer, 1989; Schneider et al., 2010; Simpkin & 
Schwartzstein, 2016).  
The experiences of DU for youth with chronic pain and their parents are likely linked to 
how clinicians themselves experience DU. Youth have been found to consult an average of 4 
physicians prior to referral to a chronic pain program, with the majority of referrals made by 
pediatricians (Cucchiaro et al., 2017). Low agreement among pediatricians regarding primary 
cause and diagnostic approach to treating children with unexplained chronic pain suggests that 
pediatricians experience considerable uncertainty (Konijnenberg et al., 2004). Understanding DU 
from the perspectives of pediatricians is critical as they are often the first physicians youth 
consult when they develop a pain problem. The aim of the current study was to qualitatively 
explore pediatricians’ own perceptions, beliefs, and confidence with regard to the assessment and 
management of chronic pain in youth. 
Methods 
Study Design 
Adopting both a relativist epistemology and phenomenological approach, this study 
sought to gain an understanding of how pediatricians understand pediatric chronic pain, how they 
manage uncertainty regarding the diagnosis of chronic pain in the absence of underlying 
pathology, and how this diagnosis is delivered to and received by families. In brief, relativism 
refers to ideas which propose that “our experiences, moral judgments, claims to knowledge, and 
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so on can be understood only relative to something else such as particular languages and 
particular social and cultural practices”, and the lack of a single universal truth (Smith, 2008, p. 
750), whilst phenomenology refers to a focus on the exploration of experience and meanings 
(Davidsen, 2013). This study adopted a qualitative semi-structured interview design to allow 
physicians the flexibility to describe their own personal perspectives and experiences (Mason, 
2004). To ensure a rigorous approach to this qualitative analysis, the consolidated criteria for 
reporting qualitative research (COREQ) checklist were followed (Tong et al., 2007). 
 
Participants 
Sixteen pediatricians who assess and/or treat youth who experience complex chronic pain 
were recruited through established networks, contacts, and healthcare organizations in the United 
Kingdom (UK). Sociodemographic information of participants is presented in Table 1. 
Pediatricians were eligible to participate in this study if they treated children and adolescents 
who experience chronic pain in a UK based healthcare setting. Participants were excluded from 
the study if they had never treated a child or adolescent with pain that had lasted for three months 
or longer (i.e., chronic pain) and/or were unable to speak and understand English. Eligibility for 
this study did not require physicians to have any specific training in pain medicine. Pediatricians, 
rather than pediatric pain specialists, were purposively sampled as they are the most likely 
physicians to encounter youth early in their pain problem and prior to their enrollment in a 
tertiary level pediatric chronic pain program.   
As research transparency is perceived as an indicator of quality (Spencer et al., 2003), a 
focus was placed on being thorough and transparent in our appraisal and reporting of the sample 
size and research procedure. In keeping with this methodological approach, no attempt was made 
to achieve saturation (O’Reilly & Parker, 2012). Braun and Clarke contend that there are an 
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endless number of possible interpretations of a data set, suggesting the impossibility of 
generating all possible interpretations (Braun & Clarke, 2019b). Rather, specific characteristics 
of this study, including the study aims, the quality and richness of the data, and the researchers’ 
skills in qualitative methods, are recommended in determining sample size and served as a guide 
in the current study (Vasileiou et al., 2018). We deliberately recruited a small sample of 
pediatricians who had experience treating youth with chronic pain in the UK. This is fitting with 
the theoretically flexible approach of inductive reflexive thematic analysis (Braun & Clarke, 
2006). Given the depth of the analysis and richness of the data collected by co-author A.J., who 
is an expert in the field and an experienced and skilled qualitative researcher, the current sample 
size met the aims of the study and was methodologically appropriate for the analytical approach 
(Braun & Clarke, 2013). 
Procedure  
All study procedures were approved by the Psychology Research Ethics Committee at the 
University of Bath (ref 17-212).  Invitations to take part in the study were circulated through 
professional paediatric networks. Snowballing was also used through encouraging interested 
participants to send emails to colleagues. All recruitment notices contained the contact 
information of co-author A.J., who screened all interested participants for eligibility. Study 
procedures were verbally reviewed with the physician prior to participation and verbal informed 
consent was obtained. Interested participants were then emailed a consent form via Qualtrics 
online survey software (Qualtrics, 2019). Following enrollment and consent to participate in the 
study, participants completed a demographic questionnaire online via Qualtrics. Semi-structured 
interviews were conducted over the phone by co-author A.J., who did not know any of the 
participants personally. Interview duration ranged between 18-45 minutes (mean duration = 29 
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minutes). Interviews were audio-recorded and transcribed verbatim. To ensure the anonymity of 
participants and related individuals, all identifying information was removed from the transcripts 
and participant numbers were used. Participants received a £20 Amazon voucher to thank them 
for their time.   
Measures 
Demographic Characteristics. Pediatricians reported on their gender, years of training, 
job title, medical specialty, and the clinical setting in which they worked at the time of 
participating in the study.  
Interview Schedule 
The interview schedule (Table 2) focused on exploring physician beliefs and confidence 
surrounding the diagnoses that they provide to youth with chronic pain and their families. In 
particular, physicians were asked to discuss how the diagnosis is offered, their confidence in the 
accuracy of the diagnosis, how they manage uncertainty regarding the diagnosis in the absence 
of underlying disease/pathology, and how they perceive that the diagnosis is received and 
understood by the child and their parent(s). The interview schedule was semi-structured and 
comprised open-ended questions and prompts in order to allow the interviewer to follow-up and 
expand on topics of interest as they occurred during the interviews (Mason, 2004).   
Data Analysis  
Data analysis was completed using QSR International’s NVivo 12 qualitative data 
analysis software, a computer-assisted qualitative data analysis package (NVivo qualitative data 
analysis software, 2018). Data were analyzed using inductive reflexive thematic analysis, in 
accordance with Braun and Clarke’s (Braun & Clarke, 2006, 2019a) six-phase thematic analysis 
guide. This is a theoretically flexible method of qualitative data analysis that is not limited to a 
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single epistemological view (Nowell et al., 2017) and allows for a detailed and complex account 
of qualitative data (Braun & Clarke, 2006). Inductive thematic analysis is a “bottom-up” 
approach aiming to identify patterns of meaning from data (Braun & Clarke, 2006, 2019a). In the 
reflexive thematic analysis approach, themes are conceptualized as meaning-based patterns 
(Braun & Clarke, 2006, 2019a). Regarding specific steps taken, following transcription of the 
data and verification of the transcriptions, A.N. and A.J. read and re-read the transcripts in order 
to familiarize themselves with the data. Through an iterative process, the data were thoroughly 
and comprehensively coded by A.N. and A.J. Codes were then collated to identify potential 
themes. In accordance with Braun & Clarke (Braun & Clarke, 2006), analysis extended beyond 
description and the data were interpreted for meaning. To address issues around quality of 
qualitative research, themes and interpretations were iteratively reviewed and refined through 
discussions with all co-authors, ensuring credibility and trustworthiness in the data and analytic 
interpretations (Elliott et al., 1999; Morrow, 2005). Definitions of each theme were generated, 
paying close attention to the specifics of each theme, the relation of each theme with others, as 
well as the overall story of the data (Braun & Clarke, 2006). Lastly, data were analysed within 
each theme. Refinement of themes led to the generation of one robust theme within the data with 
four subsequent sub-themes. Example quotations of this theme and corresponding sub-themes 
were selected from a variety of participants for the final written report.  
Results 
A single, complex, prominent theme was generated from the thematic analysis, which was 
labeled ‘drawing a line in the sand’. Within this single theme, four subthemes were generated 
including: physician training, experience, and mentorship; individual patient and family factors;  
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perceived reassurance of diagnostic investigations; and the broader social context and 
implications. Below, this theme and subthemes are presented along with supporting quotations 
from a range of participants. Identifying information has been removed from quotations and 
physician numbers have been used to protect the confidentiality of participants.  
Drawing a line in the sand 
 
The experience of uncertainty and how to manage it were salient features of physician 
accounts, with participants describing this as inherent to their role of treating youth with chronic 
pain. A key aspect of managing DU for physicians related to their perceived need to be able to 
identify a point at which they no longer sought a new diagnosis for the child’s pain.  In 
particular, the identification of a defining point at which the decision is made to cease all 
diagnostic testing as part of this wider process was described as being akin to “drawing a line in 
the sand”. This suggests a clear limit beyond which investigations would proceed any further. 
However, in reality, determining where and when this line should be drawn was far more 
complex than the metaphor implies. Despite the acknowledgment of needing to draw a line, the 
decision to do so was complicated by numerous factors including aspects of the individual case, 
as well as physicians’ own need for reassurance. Further, even when this line in the sand had 
been drawn, it was not as definitive as one might first imagine. This is illustrated by Physician 4 
below who explained that even when this line is drawn, some physicians may continue to follow 
the patient ‘just in case’ an underlying ‘cause’ had indeed been missed, even when they 
perceived no sinister cause for the child’s pain.  
And so, what I will do is set the line in the sand and then lead forward, make sure the 
diagnosis is there, and then keep seeing the child just in case I've missed something, and also 
to manage their pain. (Physician 4, woman, 17 years qualified) 
 
 
Physician training, experience, and mentorship 




Physicians’ ability to sit with uncertainty and cease diagnostic testing was influenced by a 
variety of factors, such as the specific nature of their medical training. Interestingly, physicians 
described how their work treating youth with chronic pain was the antithesis of the focus of their 
clinical training. Consequently, physicians discussed how their medical training had focused on 
finding a diagnosis and “fixing” a problem, which conflicted with their current role of managing 
children’s chronic pain where a clear underlying ‘cause’ and subsequent ‘cure’ was often 
lacking. In particular, physicians reported difficulties with adjusting to the requirements of 
chronic pain treatment, which were perceived to be based on principles that were in opposition 
with their lengthy clinical diagnostic training.    
I think because it's not what we're trained to do, is it, as clinicians we are trained to find a 
problem, sort it out, give the medication or whatever it is, the treatment, and everybody's 
happy, everybody moves on, problem solved and that's it. But with chronic pain … you can't 
do that, and so it's a completely different scenario, a different situation, and you just have to 
accept that sometimes there is no cause and there is no answer in terms of why, and whatever 
the situation is that you're faced with, that's the situation that you've got to deal with and try 
to improve. (Physician 1, woman, 28 years qualified) 
 
Due to the perceived incongruence between managing DU in pediatric chronic pain and 
previous medical training, physicians described needing to adopt a new understanding of their 
role and identity as a physician.  As part of this reconfigurement, they described how they 
needed to reformulate their own definition of success from that of symptom reduction to 
encouraging adaptive functioning in their patients. To achieve this, physicians described re-
examining their entire aim and philosophy of care, how they approach this with families, and 
their role in supporting patients. These processes resulted in physicians actively redefining 
success as no longer being contingent on symptom management.  
Well, for me it's not about getting them [patients] better, it's about allowing them to thrive as 
a person despite them having their symptoms. So, I'm not expecting to get anyone better, but I 
am expecting them to go through school, get their qualifications, do what they want to do in 
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life. But I don't tend to rely on symptoms to know that I've done a good job. (Physician 2, 
woman, 25 years qualified) 
 
The ‘line in the sand’ was influenced by a multitude of factors, with one including the 
extent of physician experience associated with assessing and managing children with idiopathic 
chronic pain. Experience occurred ‘on the job’ and learning typically involved interacting with 
other more experienced colleagues in the form of regular meetings and case conferences. 
Consequently, with increasing experience, physicians noticed themselves becoming more 
confident in treating youth with chronic pain and in turn, in reducing the number of diagnostic 
tests that they ordered. Whilst such results are inherently positive, this developmental trajectory 
in physicians’ learning and comfort with risk means that there are clear timepoints during which 
many families are likely exposed to repeated, and possibly unnecessary, diagnostic testing. 
Moreover, Physician 16’s use of the word ‘brave’ below implies that this learning process is 
endured in the face of physician fears and conflicts with their previous training that underscored 
the importance of caution and certainty in the diagnostic process. This process of learning may 
also be linked to physicians’ earlier conceptualizations of chronic pain as a symptom without an 
underlying cause rather than the disease in and of itself.   
My colleagues have been doing it a little bit longer, but we've got braver over time. So, I was 
already moderately brave about the headache, I don't do a lot of scans compared to other 
colleagues who don't do headache much. But we've noticed with this more difficult group of 
patients actually, we're also getting braver and doing fewer tests as time goes by, because I 
think you get a reflective memory for how to manage it. (Physician 16, woman, 26 years 
qualified) 
 
Physicians described that without an adequate mentorship and support system, such as is 
characteristic of a multidisciplinary team, they often felt isolated. Lack of experience and 
colleague support led some physicians to manage DU through continuing to see families past 
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their ‘the line in the sand’. Some physicians recognized the potential devastating impact this 
could have on youth and their families.  
I think if you're not in a multidisciplinary team with these cases, it's very isolating…  I think 
your gut feeling is to keep bringing them [youth with chronic pain] back, because you can't 
solve their problem but you don't know what else to do. And what I'm trying to make my 
colleagues realise is that perhaps just keeping on seeing them is possibly one of the worst 
things you can do. But I can totally see where they're coming from, it's exactly what I would 
have done a few years ago before we started working in this way.” (Physician 14, woman, 24 
years qualified) 
 
At times, managing uncertainty took an emotional toll on physicians. Strategies to 
manage uncertainty included sharing feelings of uncertainty with fellow physicians, although this 
process did not fully alleviate the uncertainty they experienced. Rather, it was described as a 
means to reduce the discomfort associated with experiencing uncertainty and to increase 
physicians’ sense of comfort with managing a particular level of risk.  Many physicians sought 
mentorship from more senior clinicians, who were more experienced both in terms of 
employment duration as a clinician and in treating patients with chronic pain specifically, as a 
way to ease uncertainty. Particularly for less experienced physicians, support from colleagues 
appeared to serve as an unofficial training experience and reassurance that they were not missing 
a more sinister cause for the pain. 
Yeah, there's been weekends where I've been really thinking, oh my goodness, have I missed 
something, what if it's this, what if it's that, I've never come across this before… So how do I 
cope with that? I basically seek mentorship from a senior… So, I would go down and I would 
sit down and say, look, I'm really worried about this patient, I'm pretty sure that is chronic 
pain or medically unexplained, but I'm just worried I could be missing something, and go 
through the story. And on the whole, she's always been really reassuring and will say this 
definitely fits this picture, I've seen patients exactly like this. (Physician 10, woman, 16 years 
qualified)  
 
Individual patient and family factors 
Explanations of physicians’ willingness or ability to sit with uncertainty were complex 
and multi-factorial. Physician 3, below, describes how patient differences and individual 
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thresholds were some reasons offered by physicians with regard to explaining their ability to sit 
within a particular level of uncertainty. For example, individual thresholds for severity of 
symptoms influenced whether a physician might seek out another colleague to share their 
uncertainty.  
I'm very comfortable as a general pediatrician to sit with uncertainty. For me it's just about 
your threshold and the severity of the symptom. I suppose if the symptoms are within a realm 
that I'm comfortable with, then I'm happy to sit with uncertainty, if the symptoms are clearly 
worse then I'm going to struggle, because it's all about how severe the problem is, I think. I 
mean, I'm happy to sit with uncertainty, but I have my limit. (Physician 3, man, 14 years 
qualified) 
 
Memory and experience were important for both physicians and patients, influencing 
individuals’ perceptions of where the ‘line in the sand’ could be drawn in terms of no longer 
seeking a medical explanation for the child’s pain. Physicians recognized that youth and parents 
were influenced by their own previous medical experiences, including interactions with 
clinicians along that journey. The physicians’ sense of patient and family beliefs, ‘buy-in’, and 
past medical experiences (e.g., a family member diagnosed with a brain tumor, experiencing a 
misdiagnosis) led them to continue investigations beyond the point of actually needing further 
diagnostic information. Thus, the ability and willingness of physicians to ‘draw a line in the 
sand’ was also influenced at a more individual level, with characteristics and beliefs of each 
youth and their family influencing physicians’ decisions about when to halt ordering diagnostic 
tests to identify a ‘cause’ for the pain. 
And, unfortunately, the way the family are and their belief in you and how the consultation 
has gone, does affect probably what investigations you order. So, if they're dead set on the 
fact that this is definitely cancer, that might push you towards doing more investigation, for 
example. (Physician 8, woman, 15 years qualified) 
 
Physicians also recognized that the previous experiences that patients had before arriving 
to their clinic influenced both the patients’ alignment with the physician as well as their 
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understanding and acceptance of the diagnosis. However, physicians observed that this alliance 
was hampered for other patients and families in situations where many clinicians had been seen 
and multiple explanations of pain had been previously provided. Indeed, this was seen as 
resulting in mistrust in the medical system.  In such situations, this mistrust due to past 
experience invariably affected ‘buy in’ and alignment with physicians. Misalignment of agendas, 
such as when families continue to believe that an underlying cause for the pain has yet to be 
found, was seen as a major barrier to moving forward with treatment. When a discrepancy in 
views occurs, how this is negotiated may have implications on patient acceptance of a diagnosis, 
treatment, and general trust in the medical system.  
And I think it depends what their experience has been before, because I think if you get 
someone quite early on in the process then you are more likely to get a family that are going 
to be amenable to your way of thinking about it and buy into that explanation of chronic pain 
and not carry on thinking that they need investigations into that. But if you get somebody 
that's had this problem for quite a long time and they've had lots of different opinions from 
different doctors, and that's really difficult and then they lose trust and you've completely lost 
them then. (Physician 7, woman, 17 years qualified) 
 
Additionally, this once considered definitive ‘line in the sand’ shifted according to 
physician perceptions of the severity of fears and anxieties held by individual families and the 
importance that the physician ascribed to managing these fears and anxieties.  
But for some families they need a little bit more than that, and so they've got specific, focused 
concern and so in fact the risk-benefit is doing investigation to allay their anxiety around that 
particular thing as a line in the sand. (Physician 4, woman, 17 years qualified) 
 
 
Perceived reassurance of diagnostic investigations  
Physicians described, at times, adopting a cost-benefit analytic approach, such that they 
occasionally used diagnostic tests to curtail further, more invasive procedures. In an endeavor to 
prevent potential serious and unnecessary damage to a child, such as undergoing surgery, 
PHYSICIAN DIAGNOSTIC UNCERTAINTY 
 
15 
physicians reported ordering further diagnostic testing for the sole means of assuaging family or 
patient worries of a sinister cause of the pain. Yet, ordering further investigations was reported to 
be contradictory to physicians’ professional judgment and held the explicit expectation that 
nothing would be found. Indeed, this induced considerable discomfort in physicians. However, 
when benefits were perceived to be possible, such as reassuring the family and preventing 
invasive procedures, discomfort with acting against clinical judgment was perceived to be the 
more comfortable option and could be described as the lesser of two evils.   
And then occasionally you meet people that are a little bit more entrenched in their views. So 
sometimes I have to in those situations done extra scans and things like that, like MRIs, just to 
say, look, there really is nothing, you can see there, we're not going to go and open you up to 
look at your tummy, you know this has to stop here sort of thing. (Physician 7, woman, 17 
years qualified)  
 
Physicians perceived families to be reassured by diagnostic testing and the return of test 
results that indicate the absence of pathology. As expressed by Physician 15 below, ‘normal’ or 
negative test results were believed by some physicians to reduce anxiety in children and families 
with regard to reinforcing the idea that the pain was not caused by something more serious.   
It can actually be reassuring to have a normal test of some sort because it takes that worry 
[that something more sinister can explain the pain] away. It doesn’t necessarily always cure 
the pain but it takes that worry away. (Physician 15, man, 24 years qualified) 
 
In direct opposition to the perception of the reassuring and necessary nature of diagnostic 
investigations for families, a small number of physicians recognized the potentially harmful 
nature of unnecessary diagnostic tests for families in terms of exacerbating existing levels of 
patient anxiety and uncertainty about the cause of the pain.  
I am aware that ordering investigations is not always reassuring for the patients, in fact it can 
make them feel that actually you do think there's something wrong, and then there's more 
anxiety leading up to the tests. And then when you've got the result it's sort of are you sure, 
you obviously thought this was really bad because you had to order this. On the other hand, 
you have to sort of do it on a patient-by-patient basis. (Physician 8, woman, 15 years 
qualified) 




Furthermore, some physicians strongly reported that such tests were a necessary 
component to achieving family ‘buy-in’ to a chronic pain diagnosis.  Until all possibilities had 
been ruled out, family beliefs about other diagnoses would remain a barrier to patient-physician 
communication and hamper any progress in terms of chronic pain treatment.  This suggests that 
extraneous testing was seen by some as a necessary step in the direction towards initiating 
chronic pain treatment, providing a stark contrast with other physicians who worked hard to 
avoid such testing in their practice. This might also reflect differences in physician perceived 
self-efficacy in their ability to generate patient buy-in through effective communication. 
My personal view is that there's no point in trying to counsel them in the management of 
chronic pain until you've ruled everything else out, because they're just hanging on that 
diagnosis and won't really listen to you. (Physician 2, woman, 25 years qualified) 
 
The broader social context and implications 
The decision of whether to conduct further investigations for potential ‘causes’ for the 
pain involved balancing a number of complex factors such as the ‘need’ for investigation and/or 
reassurance, the invasiveness of a test, and the broader societal implications, such as costs to the 
medical system. Physicians described following a stepped care approach according to the nature 
and invasiveness of a test. At times, physicians compromised with families in terms of deciding 
where to draw their ‘line in the sand’ with regard to deciding to stop ordering investigative tests.  
This was often presented as a compromise between the physicians’ desires to stop testing, costs 
to the family and healthcare system, and individual desires of the child and their family. Often 
ordering medical tests were used by physicians as a tool to align with families, even when they 
believed that these tests were medically unnecessary. 
I think tummy aches, again might do a blood test and a urine test, and in some cases might go 
as far as an ultrasound scan, on the basis that it's not invasive, non-painful, relatively cheap 
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thing to do and often is one that you can easily draw a line under with the families. I try really 
hard to avoid more expensive, more invasive imaging if I possibly can… I guess in my mind 
I'm balancing up not wanting to propagate the medical belief, but also only considering 
something ... because I think sometimes we do order tests even though we know that they're 
going to be normal, so you are using the test as a way of drawing a line in what you're going 
to do… (Physician 14, woman, 24 years qualified) 
 
Interestingly, some physicians perceived that unnecessary medical investigations could be 
financially beneficial for the health care system if they prevented families from continuing to 
present for further more costly investigations.  
You could argue, yeah, don't do an MRI, that costs the health service, but if it stops that 
person keep presenting and is also a saving as well, if it stops loads of medicines being 
prescribed, then there's a saving. So, I suppose it's like balancing that up in your mind. 
(Physician 7, woman, 17 years qualified) 
 
Some physicians felt reassured by the number of clinicians that patients had previously 
seen and the amount of investigations completed, prior to the youth being in their care. Previous 
consultations with colleagues served to dilute this sense of individual responsibility with regard 
to managing a young person with idiopathic chronic pain. Physician 10 below acknowledges the 
wider social context in which uncertainty is experienced and managed.   
…because they've seen so many other people before me, generally rheumatologists in [city] or 
neurosurgeons and had every scan under the sun, I feel really reassured by that and it's quite 
clear and barn door [obvious] to me, I think, that there doesn't need to be any worry about 
missing something and it’s chronic pain. (Physician 10, woman, 16 years qualified) 
 
 
Physicians’ experiences and beliefs about uncertainty and how this might affect the 
patient-physician relationship influenced the extent to which physicians shared their uncertainty 
with families. For some, sharing uncertainty with families was considered to be risky and to 
undermine their competence as physicians with families. Others felt confident sharing their 
uncertainty with families, claiming that sharing reduced the power differential between 
physician, patient, and family.  For these physicians, uniting with the family in the face of 
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uncertainty was perceived to demonstrate humanity and increase the therapeutic alliance between 
the physician and family.   
I think people often worry when they're new to this [managing children with unexplained 
pain] and with the new consultants, that if you demonstrate uncertainty that you undermine a 
family's confidence in you. But I don't think that's the case, I think that what happens is with 
uncertainty I think they respond to you as a human being and as a professional and they 
respect the honesty, and they don't feel patronised, I think, by that, I think they feel more like 




This study explored physicians’ experience of DU regarding the assessment and 
management of chronic pain in youth. Through the theme ‘drawing a line in the sand’, 
physicians described how they manage uncertainty in their role, and the complex factors 
involved in their decisions of whether to continue or cease diagnostic testing. Even after a ‘line 
in the sand’ had been drawn, this point after which no further investigations would be sought was 
likely to shift depending on multiple factors, which were highlighted through four subthemes:  
physician training, experience, and mentorship; individual patient and family factors;  
perceived reassurance of diagnostic investigations; and the broader social context and 
implications.  
Degree of experience and stage of training were key dimensions of physicians’ 
experience of uncertainty. Many physicians reported receiving no formal training in chronic pain 
and described all of their learning as occurring ‘on the job’. This highlights important gaps in 
pain education, which has been found to be inadequate both in the UK and internationally 
(Bhatia et al., 2008; Briggs et al., 2015; Hurley-Wallace et al., 2019; Shipton et al., 2018). 
Physicians discussed incongruence between their medical training, which focused on diagnosing 
and “fixing” a problem, and their current role in managing chronic pain in youth, which required 
supporting adaptive functioning despite pain.  A lack of training was evident through physicians’ 
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descriptions of having to redefine their aim of care and turn to more experienced colleagues to 
learn about managing chronic pain. However, more experienced physicians may not necessarily 
be more knowledgeable regarding chronic pain and may have received training at a time when 
pain was even less understood.  If physicians were not part of a multidisciplinary team, which 
could provide this type of mentorship, they described feeling isolated in managing DU and also 
continuing to see families past the ‘the line in the sand’. A lack of training in pediatric chronic 
pain likely drives physicians’ perceptions of its etiology. Physicians expressed not subscribing to 
the notion and conceptualization of chronic pain as being the disease in and of itself. The 
communication of this belief to families may contribute to uncertainty among youth and their 
parents (Neville et al., 2019).  
While some physicians perceived sharing their uncertainty as being beneficial, research 
shows that this belief is not shared by families. Indeed, perceptions of clinician uncertainty can 
fuel DU in youth and parents, and can lead to mistrust in clinicians and the medical system 
(Neville et al., 2019). Physician intolerance of uncertainty has been found to be positively 
associated with diagnostic action (Schneider et al., 2010). In the current study, physician 
experience was noted to influence their actions; physicians described becoming “braver” over 
time and ordering fewer tests. This parallels findings in other areas of medicine. In a recent 
vignette study, more experienced emergency department physicians reported less risk averse 
decision making (ordering fewer tests, offering fewer treatments, and making fewer referrals) 
(Lawton et al., 2019). Unfortunately, the consequence of this ‘on the job’ learning and gradual 
development of tolerance of uncertainty, is that youth are repeatedly exposed to potentially 
unnecessary and harmful diagnostic testing (e.g. MRI, ultrasound, x-ray, endoscopy). A 
retrospective study of medical records of youth seen in a chronic pain clinic found that 15% of 
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youth underwent surgery due to their pain problem prior to referral to the pain clinic, which 
resulted in no change to their pain (Cucchiaro et al., 2017).  
The ‘line in the sand’ was also influenced by physicians’ perceptions of individual parent 
and youth characteristics, including severity of symptoms. Perceptions of parent and youth DU 
influenced physicians’ decision making. The nature of idiopathic chronic pain in terms of its 
limited improvement of symptom severity, lack of underlying pathology, and use of non-
pharmacological treatments (Fisher et al., 2018; Friedrichsdorf et al., 2016; Lynch-Jordan et al., 
2014), make certainty difficult to attain. Many physicians believed that diagnostic tests would 
serve to reassure and assuage family anxiety that a sinister cause of the pain had been missed, 
even if the pediatrician expected tests would not indicate pathology. Physicians described taking 
a stepped care approach to investigations, according to the nature, invasiveness of a test, 
potential for harm, and need to align with the family. Nevertheless, unnecessary testing increases 
healthcare expenditures and carries risks of false positives and iatrogenic injury (Simpkin & 
Schwartzstein, 2016).  Further, continuous negative test results and prolonged time with a lack of 
definitive answers may lead to increased psychological issues and distress for youth with chronic 
pain and their families, and exacerbate their uncertainty and fears that something is still being 
missed (Neville et al., 2019). Thus, where many pediatricians reported ordering further tests to 
alleviate uncertainty around a diagnosis of idiopathic chronic pain, this may have the unintended 
opposite effect. Understanding the impact of unnecessary diagnostic testing is also important 
given that patients’ wellbeing declines while waiting for chronic pain treatment (Lynch et al., 
2008; Palermo et al., 2019). Only a minority of physicians acknowledged that unnecessary 
diagnostic investigations may cause psychological harm, pointing to the need for improved pain 
education for pediatricians. Physicians acknowledged the impact that their patients’ past 
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experiences with the medical system (e.g., misdiagnosis) had on their ability to ‘buy in’ to a 
chronic pain diagnosis. The number and nature of the explanations for pain that patients and 
families were previously provided were seen to have a negative influence on their current 
diagnostic orientation. This is in line with previous literature showing DU is fueled by time spent 
waiting for a diagnosis, previous interactions with clinicians, and past experiences when a 
diagnosis had been missed (Neville et al., 2019).  
In terms of further diagnostic testing, the lengths that physicians were willing to go to 
reflected their perceptions of a critical need to align with families. Misalignment in agendas 
between the physician and family was seen as a crucial barrier in treatment. Physicians' beliefs 
in, and reliance on, the ‘reassurance’ of tests may reflect a lack of self-efficacy and training in 
the communication and delivery of a diagnosis to patients, particularly of idiopathic chronic 
pain. How physicians explain chronic pain (e.g., pain neuroscience education), and tailor this 
explanation to the developmental stage of the child, has been identified as a critical area of future 
research (Robins et al., 2016) and may have an important impact on alignment of physician and 
patient agendas. The oral testimonies of patients with chronic pain revealed that a breakdown in 
communication between patients and clinicians led youth to perceive that clinicians did not 
attend to their lived experiences, which resulted in them doubting that their clinicians were able 
to help (Nutkiewicz, 2008).  
The current study should be viewed in light of limitations. Results are based on 
interviews with pediatricians in the UK and may differ geographically. While not expressed in 
the current interviews, in certain contexts, the ‘line in the sand’ described in these interviews 
may also be influenced by physician fears of litigation and socio-cultural and political factors. 
This should be explored in future research. Due to a recruitment process wherein pediatricians 
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self-selected in to the study, the current sample likely represents pediatricians who have a 
particular interest in chronic pain and findings may thus even underrepresent the uncertainty 
physicians experience in assessing and managing pediatric idiopathic chronic pain.  We are 
unable to report on additional context regarding the healthcare settings (e.g., typical pattern of 
care, how long physicians typically follow patients) of participants. Nevertheless, these 
physicians reported little to no formal training in pediatric chronic pain and are the most likely 
clinicians to encounter youth in the early stages of their pain problem (Cucchiaro et al., 2017). 
This is important, as these interactions leave a lasting impact on families and set the stage for DU 
at the point of entry into a chronic pain program (Neville et al., 2019). Future research is needed 
to understand the experience of diagnostic uncertainty among pediatric pain specialists and the 
potential impact of pain education on DU among physicians and other healthcare professionals. 
Notably, the current findings emphasize a need for improved pain education for pediatricians, 
access to multidisciplinary pain teams and formalised mentorship schemes.  
The experience of DU is inherent to the role of pediatric chronic pain provider and 
invariably influences how DU is experienced by youth and their parents (Neville et al., 2019). 
Given the widespread problem and economic toll of pediatric chronic pain (Groenewald et al., 
2014) and potential consequences of delayed treatment (Lynch et al., 2008), understanding the 
factors involved in DU for youth with chronic pain, their parents, and clinicians is crucial. These 
physician accounts showed that, in the face of DU, physicians order more tests to reassure 
themselves, in addition to youth and their families. In this way, the management of DU may lead 
to potentially unnecessary and harmful diagnostic investigations in youth and longer wait times 
for a diagnosis, which can have devasting consequences for youths’ health, trust in the medical 
system, and pain outcomes (Lynch et al., 2008; Neville et al., 2019). Thus, understanding DU 
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among clinicians has critical implications for harm reduction. Recent development of a new 
classification system for chronic pain as part of the Classification of Diseases (ICD-11) offers 
opportunity for consistency in language and internationally recognized labels for children’s pain. 
Future research is needed to examine optimal ways in which physicians can deliver a diagnosis 
and communicate with youth and their parents about chronic pain. This messaging is likely 
influenced by physicians’ own uncertainty and invariably influences DU of patients and families.  
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as a physician Clinical Setting 
1 Woman 28 Rheumatology  
2 Woman 25 Chronic pain 
3 Man 14 General pediatrics 
4 Woman 17 General pediatrics 
5 Man 23 Epilepsy 
6 Woman 17 General pediatrics 
7 Woman 17 Diabetes and metabolic disorders 
8 Woman 15 Rheumatology  
9 Woman 24 General pediatrics, neonates 
10 Woman 16 General pediatrics  
11 Woman 19 General pediatrics 
12 Woman 19 General pediatrics  
13 Woman 15 Community 
14 Woman 24 Pain 
15 Man 24 General Pediatrics 
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Question and prompts  
1 Can you tell us a bit about any training you have received about treating 
individuals with chronic pain? 
Prompts:  
a. What about pediatric pain specifically? 
 
2 Can you please tell us about your experiences of treating children with chronic 
pain? 
Prompts:  
a. What kinds of patients have you treated? 
b. Can you walk us through the process of seeing a child with chronic pain 
and providing a diagnosis? 
c. How have these patients and their families managed the diagnosis and 
treatment? 
 
3 Can you please tell us about what happens once a child with chronic pain arrives in 
your clinic at an initial assessment appointment? 
Prompts:  
a. Can you tell us about any referrals that you might make at this point? 
b. Can you tell us about any tests that you might administer? 
 
4 How do you sit with uncertainty regarding diagnosing children with idiopathic 
chronic pain? 
Prompts:  
a. What is it like to diagnose a child with chronic pain in the absence of a test 
result? 
b. How does this experience fit with your training and understanding of what 
it means to be a physician? 
 
5 How do you explain chronic pain to pediatric patients and their parents? 
Prompts:  
a. Why do you choose to explain pain in that manner? 
 
6 What happens when you provide the diagnosis and it is not believed or accepted by 
children and/or parents? 
Prompts:  
a. How do you negotiate the ‘disagreement’? 
 
7 Is there anything else that we have not talked about that you think is important for 
us to understand about clinician uncertainty in pediatric chronic pain? 
 
 
 
